This article reports on the estimation of solubility parameters using refractive index for a series of imidazolium-based ionic liquids (ILs) and their dependencies on the carbon number of alkyl sidechain of cation and anion. Gathering about 35 ILs of refractive indices data from the literature, the solubility parameters estimation fit well with the suggested correlation. The precision of the estimated solubility parameters obtained indicates that the refractive index-solubility parameters correlation can be an alternative tool to estimate solubility parameter value for ILs.
INTRODUCTION
Ionic liquids (ILs) are usually being referred as "designer solvent" due to their associated synthetic flexibility with vast number of combinations of cation and anion [1] [2] [3] . With the numbers of combinations keep increasing, the need to understand the properties is important for their potential and also for the researchers to modify the structure to cater for specific industrial applications. One of the importance properties is solubility parameter, δ.
Solubility parameter, δ, is an important predictive tool for solubility study, especially for solubilities between polymers and solvents [4] . It is widely used for correlating polymers and solvents interaction. Generally, δ is an estimated value which is highly desirable in order to study the substance characteristics particularly in diffusions, solubilities and transport phenomena [5] [6] . For the ILs series, the existing methods reported in the literatures for estimating the solubility parameters are not straight forward calculation which opportunely obtained inconsistent values. Therefore, in this work another approach which is convenient for a quick estimation of the solubility parameter for the ILs is proposed. This article reports on the estimation of the solubility parameters values for 35 of ILs using refractive index as a base of calculation, where the data were collected from the literatures. The approach has been applied on the polymers as reported in Lawson & Ingham (1969) [6] , and the same concept has been applied for the selected ILs.
THEORY
Firstly, the approach has been taken into account by relying on the Coulombic nature similarity of associated solution by polymers and anion-cation complexity of interactions in ILs. The works presented here was largely referred to imidazolium-based ILs and the theory is originally based on solubility parameters estimation for polymers [6] . All refractive index data of ILs was taken from previous published literatures [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] . It should be acknowledgeable that, further work would be required in order to determine the solubility parameter for others type based-ILs if possible.
Accordingly stated by Fedors (1974) [4] , Lawson and Ingham (1969) [6] and Wingefors (1981) [23] , the solubility parameter is given by,
where ∆H V , R, T and V is heat of vaporization per mole, molar gas constant, absolute temperature unit and molar volume unit , respectively. Unfortunately with ILs frequent exhibit as non-volatile liquids [5] , the above equation cannot be employed. Then, Lawson and Ingham (1969) [6] utilized and simplified the relationship between heat of vaporization and refractive index from latent heat of vaporization that previously derived by Walden in 1910 [6] ;
where C and n are constant and refractive index, respectively. Then, by substituting Equation 2 into Equation 1, the relationship between refractive index and solubility parameter can be attained as shown in Equation 3 .
Using the above relationship, a simple correlation of the refractive index and the solubility parameter (in cal.cm -3 ) can be obtained using least square curve fit of the solubility parameter, δ and the Lorentz-Lorenz function. By utilizing refractive index into the equation expression which then initially opens the view by introducing the relationship for ILs. As suggested by Lawson and Ingham (1969) [6] , the RT term can be dropped due to the very small values as compared to ∆H V term and ideally to give a straight line fit passed through the origin. The solubility parameter value obtained was then converted to standard unit (in MPa 1/2 ) for evaluation and comparison purposes.
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RESULT & DISCUSSION Figure 1 shows the regression results of the estimated solubility parameters, δ, as a function of Lorentz-Lorenz for 35 ILs, by applying Equation 3 at 298.15 K. The straight line fit is obtained which pass through the origin with a slope constant, A of 17.607, in agreement with Lawson and Ingham (1969) [6] suggestion.
The estimated δ values are shown in Table 1 6 ] anion. It can be deduced that, the higher the refractive index, the higher would be the solubility parameters. In general, when the compound is denser or, in other words, the molecules are tightly packed, the refractive index of that substance is expected to be high [7] .
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